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# ^ f-3 £sH «fl^-€ ^ il^Hr J£3 sls-l- ^^^1 3 

*M &4. • 

7l^O.S. 5foj 4^7fl^ -Y-^l ^ ^ 4^7H^1 # t}£ i2J£ Aljr-g- ^*Kr 
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^, 4 V 7l ^A] a]^ ^ Aj-71 § cf-^ Aljrofl cq^H 4^7fl^] B^l^E^ ^ 

^r/^SAl^O.^ ^.^^ 7]%V ^"-ir *fl^Kr AH> 2:3 ^l" 
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I s o -n g o J 



*K V J±3J RES I STANCE CALIBRATION CIRCUIT} 



-E 3£r <H ^ofloU o]*l £-3 S]JL vflofl ^Vjg ^A] 

E 4ir £ ^3 U ^HH *H V S)S vfl^l] # n}£ c]iSt-ll- 

s 5^ £• n ^hh ^ ^ sis. ^fifl s^t- 

110 : J±3) 2£ 120 : ^ tjac] 

130 : # 4 £ t\3Ltf 140 : a)^ 2:^^- 
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3 



*1# i^sH ^^*>7ll -fM 



<io> ^til^^S., B^l^o]^ ;*}-sj-g- ali^l t^H" n fl, -l T 1 ^ H^T^E^ 

A o >0 l^l ^°-S*l ^°1 



<11> 



<12: 



#3]^ 7l#ofl S)*>^, ^ S^l^E^ -8-^)2.3-. 



4^-2.3., H^^l^Bi 3711- #7>Al-7l7ll ^Cf. o]ofl H€*1^7> ^ # 



£th M4^l 
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<13> #71 £r^# ^M^>7l o].*^ £ ^ 4^7fl^ HSH^^l- A>-g-<5} 

^ Eio]l-i]ol^ <2]Jf 7^ ^4 7^o}x)^ ^f^, EHMM'S z]xs}o] H 

®*)^2\ 7^ tfisH S]§H ^^-^ 3M: Ji^Rr s) 

<14> #7l 4=-^ ^*>7l £ 7^ iL^§ 7)Z- 

49-8 *Kr ^ 5£ ^#^5 #7l iSJEl ^^JfE] #7) 4-^7})^ 

^ ^15:1- 0 J^H- ^1 ^ cl^el; #7l 3.5. ^^-s.^ # 

71 4^7fl^ # ^1^1- °^^^> 4M*Hr # ^ % #7] ^ai 

^ clSC-l5.JfEi #71 ^-A] <$ AJ^ SJ^^-S, #71 1- 4^ ClSClS-M #71 § Cf 

< 3^^-^ > #71 ^A} ^ Ajjr ^ #71 # Cf-gr AlXofl o]^ ^ 7 flS] vfl 

<15> ol^ ( 4 7l#^-0HA^ ^#0] *]4}£.7>3! 7>7> 4 ^3 71^^ 

*>#-£■ 4°l*>7fl ^Al^- ^ #^1 ^^^>7l 7># W>t^ 

St e A l ite £^ f-S^H ^^*>7l^. 
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<16> i£z\ y 5L l^r ^- #^5] <U ^Al^ojl o]*V ^ M-E)-^ i-^-i^A^ 

£ *H V iL^ J£3) IS -$#^(110), 4*1 «a 4^(120), € 

cf-g- c|^(130) ^ *H V 2:^^(140)1- ifJ-W. 

<17> iL^ 3£ ^#^.(110)^; 71 § #SKVref)# ^l7>^Jl t £]4 7l§ 

4*1 ^ 4^(120) # 4£ cl5LDj(130)S. #^Rr ^H-i- 
<18> £ c*|- > «a! <^ c]s^(120)^, #71 S£ ^#4(110)5.^-3 #7l 4^7H2l 

4*1 <3 an g^^-df ^ii^l-ji, ^^ ai^s = A | ^ Ai-^^ 

7H> 2^^(140)5. #^*Vfe ^tl- ^4. 

<19> # 4^(130)^, #7j Ji^ ^#-¥-(110)^3 #71 



3T 



4£ . *1JL# 4Jr S^JL , 4^^^ ^1^1" # 4£ #Jl^ 4#*Rr 



2:^4(140)3. #^*Hr ^f-^r ^4. 
<20> ^4(140)^, #7l 4*1 <$ rl^d( 120)3-4 Bl #71 4*1 <>} a]J:# 

^^JL, #71 # 4£ 4^(130)3.43 #71 # t}£ AlJll- ^^4, #71 4*1 

<3 *]:£ ^ #71 -f 4£ AijiQfl $\ §H 4^7ti*i m$*1^3«- €£A£,=*13 0.3 



<2i> . £ 2^ ^^1 Q] #*1<*H o]*V 7^* 0 V SIS ^1 #2}-^ iL^j 3 



^#4(110)1" 44^ 5l5.i5.A^ ol^fl- ^. M^o) ^ = ^^«.( 110 )oll 

#^*1 *t^y^ £4. 
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<22> afli ^JE 7 l(201)fe, 41 ^ 7)^ *HH] ^ & 

A *fl2 ^>S. 7l§ #<&(Vref)# wl^M 7l§ f ^ ^ ?H €■ 

^-f°)]fe ^]2 fee) ^TflCr)^ ^1x1- ^#<5>fe *1]1 7fl^-(202)S 71^ *i 

1H ^ Stol 4^ ^^Mlfe ^1 fe^l #3K'0*)S] Ajif ^#*Vfe ^1 

(202)5 #^}fe ^t>t- *14. 

<23> 7 )|A]-«.(202)fe I *U ^7l(201)^Ei <^«K£ ^jLOfl trj-g}- 

(120)5. #^^ffe ^thi-. 
<24> ^ > *fli PMOS S^^l^Ei $(203)£r, 4^r7fl^ PMOS H^^iE]# i^-5>j7, z| 

r 

PMOS ±+ #7>7> *1<?H ^^SlJl, 71HB #*V5 ^"71 

<25> £ *V, Tfll 7HK204)^r, *fll ^7>fe ^7] 4l PMOS H^*]^ $(203)^ 5.efl<?] 

^l^U, »12 ^fe Aj-7] ^! ^ (201)^ ^ii 

1 , 

<26> *V^ ; ^12 PMOS H^I^E] ^(205)£, 4^1]^ PMOS H^l^f- S^Jl, 4 

4^ PMOS B^l^Elfe, ^ ^7]-7l- ^l^, 7)1 ojH CJ71-5. #7l ^] 

<27* ce*V ; ^))2 7-l%V(206)-&, *1]1 ^7]-fe Aj-71 *fl2 PMOS H^^iBi ^-(205)2] = eflol 

^l^lal, *|]2 ^7}fe ^#S>fe 42 ^71(207)^ afll <£%s) 
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<28> ^2 ^#71(207)^, afll $3 #*}S. ^15:4 *I12 <Q^ #7}S. 

7]^ ^(Vref)^: wl^H ^ll <S^I <^§j€ 3. ^°-o)}^ 42 ^ 

a] ^('l')sl ^511- 7fl2 7fl^(208)3. 7}$ 7.]^d\) ^ 

<29> SEtb, 7112 7)1^(208)^, ^ v ?l all 2 *}"§- ^7l (207)5.^- Ei o a^-8r ^S^l 44 
#4 # ^ ^# W*K2. A oM # 4^: : "SS. ^# ^71 # 4£ 4^4 

(130)3. #^*Hr *!t-§- $4. 

<30> ^li NMOS H$4^ ■^(209)^-, 4^r7fl5] NMOS _5L^>J1, ^q- 

4^} NMOS B^^]it]fe, ^44^, TllolB 44^ #4 # 4£ ^5- ^ 

<31> £^,-^(|3 *W210)£r, afll #7Rr ^"7] NMOS B$4^4 ^-(209)4 

^1^1 JL, *|12 ^7}^ a o > 7 ] 42 4^ ^#4(207)4 A}1 o^7| £H 

4*J- ^ *(l*$4. 

<32> ^ ^)a> 7)14-^(211)^, #4 Tfll 7(1^(202) ^ #4 all 2 7^1^(208)1- *H 

<33> £ 3£.£. X^o} <|J ^AlofloU Ji^ S)S iflo(l ^Aj r^SP^ 

(120)1- 44\E sJ^-S^i, o]^^. 4± «ai <g 4s4(i20)°ll 4§M 1M14 ^ 

4-3-4 £4. 
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<34> afli NAND /il°lM(30lK:-, 4l ^Hl" ^l3L(enablel) ^ *fl2 ^Hl: US. 

(enable2)» °^^°\ NAND ^Sit ^, =L ^43bp- #3*Rr 

<35> je*!, ^li NOR 7flolB(302)^ ( ^a] <^ ^s. *\5L ^ #71 afll NAND 7fl °| H 

(301)^-^ ^J^l- <^«K>} nor <£*Y^r ^, =L #^Hr ^H- 

<36> ^g, 42 NOR 7flolm(303)^, *ll2 ^ <y ^IJl ^ >^-7l afll NAND 7ll 0 lH 

(301)^^2] #^ Ajjr-g. «y^wvo> NOR <£^-8r ^r*8$ ^ ^SM: #3*Rr ^ 

<37> tcfl, »]3 NOR 7)101^(304)^, ^13 a = a]^ ^ aj- 7 ] ^ nand ^ol^ 

(301)S^-e^ #^ Al^s. ^l^uvo]- NOR "S^M ^^*> ^, H 

aJs^I til ^ y lB a«£ #^*Hr 
<38> *l^ ; »14 NOR 7lMH(305)^r, #7] Tfll NOR >IM h (302)5.^^1 #3 ajj: aj. 

7l ^1 2 NOR TlHB (303)5-^21 Ajjri- <y^«lo} NOR t <%' t> ^ , ^ ^4 

<39> g^, *fll olwl^(306)^, Aj-7l afli NOR 7HolE(302)5.JfE^ #^ Aijrs. aV^V 

<40> *}-&\ ) 42 °JtJl^(307)^, # 7 ] 7112 NOR 7llo}H( 303)^4 Ei ^ ^S.^ 
<4i> ^13 ol^Bl(308)^, Aj-7] ^3 NOR ?1HB(304)^-Bi <>1 aJJ^ 



V 
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<42> 



tt^, A2 NAND 7llolH(309)^, %7) A}1 NOR A°]^{3Q2)S.^]^ %;% a]^ ^ 



<$7) m NOR 7ti°lE(303)^4E-]^ #3 ^^l- NAND ^, 



<43> 



IE*h ^15 NOR 7flo]B(310)^, *fll <^ £1(306)^^ #^ ^iL, #7] ^2 



•£^(307)3,^2] A]jr ^ 4>7l 7fl3 ^^£^(308)5--^^^ ^ ^^^> 

NOR <£## ^, n #7] ^a] AjxS] «1H &iLS #^*> 



<44> 



^6 NOR 7]]olH(311)^r, #7l »12 ^ 3(307)3.^1^ #^ a]^ ^ Aj-yj 



^3 <?]wl 3(308)3.^-3^ #^ A)jr-^ <^*K>1- NOR ^rWfr ^, ^ ^SMr # 

A <3 ^ wlH t^-S #^Rr ^ t-l- *b3-. 



<45> 



iEfh *H7 NOR 7ll^B(312)^, #7] ^4 NOR TlMB (305)3^^ ^ x\^_ ^ # 



7] ^3 <eltH3(308)3^-El°' 



n NOR <r*8t»: ^, =1 



<46> 



^13 NAND 7Ho]B(313)^, #7] ^2 NAND 7ll <>1 3.(309)3^-3 <>] ^ x\^_ 



#7) *|]3 ^wl3(308)3Jf3^ f a] ^^H- NAND ^^V-i: ^, n 14$: 



<47> 



H?h ^114 NAND 7flo|H(314)^r, Aj-7] *fl2 3 (307)3^f 3 3 a]Jt ui # 7 ] 



^13 <ywl3(308)3^33 #^ a]^-- <^y>o|. hand ^f, ^ # 



7] A]^o^ c^A4 ^A3 f^}^ oa^g- ^l-cf. 
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<48> 



Xl5 NAND 7flolH(315)Tr, W X]l Si*] 3(306)5. ^4 #^ #3L, %7) 



A2 ^4 4 (307)5.^4 *q ^ Alj: ^ ^-7] XI 3 ol^4 (308)5-^5] ^1^1- ^ 

NAND ^ , J ^ v 7] ^F4 ^ aIJts] %^ «H yje ^o.^. 

<49> o]^ E i(316)^, ^4 *flX NAND 7fl e (301)5-^ a] AljLf- ti>*14 

<*l A cM ^4 a1Jl<5] o^g wj^l] &<L3. #^<?Rr 4th§: tF4. 



<50> 



4^ -g- ^4 u 4^HH sis. ^ oil # 4£ 4^4 



(130)1- 44\H SlSHS-Ai, o]z]% 2. ^t§^ = 40 (130)^1 ^r*H -#44 ^ 

• 4#4 ^4. 

<si> 46 NAND 4°lH(401)^, XI 1 £MH1: ^JUenablel) ^ 42 <?H4-fr ^!Jl 

(enable2)l- NAND ^^># *M9$ ^, a ^4^M- #71 # 4£ AlJ:<i| a}g 

ti]H #?^Kr ^t^r.t!:4. 



<52> 



£E*h 48 NOR 7flolH(402)fe, 4l € 4£ iS— ^JJL ^ 4^1 46 NAND 71M;e 



(401)S-f-E^ #sj Al^l- <^«>o). NOR 'S^M ^r*$4 , ^ ^43M- #^Rr ^ 

# 34-. 



<53> 



t^, 49 NOR 44H(403)-^., 42 # 4£ 3.^- 413- ^ #7) 46 NAND 4°lS 



(401)54^5] ^1^1- <^% v 4 NOR ^^V-i: <r^tb ^, =L ^4^ #?^Hr ^ 
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<54> ^1 io NOR 7lM£(404)^ f ^3 # t}£ ^H. ^1Jl ^ #7l *fl6 NAND 7lHH 

(401)S^sl ai^I- <g^W NOR ^, 3. -SM # c}^ 

<55> ^3@ f ^5 o]h1eK405)^, ^71 *f|8 NOR ?lHB(402)5.^Ei2l #^ ^Jr-t tiV^]- 

<56> ^6 ^^E : |(406)^, A o v 7l ^19 NOR ?1MH( 403)3.^-^ #^ 

<57> *H7 oitt]Ei(407)^, ^-7l ^fllO NOR ?1HB( 404) 3.-^21 

<58> *fl7 NAND 71101^(408)^, ^7] *fl5 Ei(405)S-^-E^ ^% ^IJl ^ #7] 

46 91^(406)3.^2] #^ S3^^o> NAND <£^M: ^, ^ # 

<59> t£i5V t 48 ^^(409)^, A o v 7l *1]5 <y^&|(405)S^-E^ #^ «M^H # 

* 

<6i> a*!-, *f|10 ^^(411)^7, #7l ^7 01^(407)5.-^^ 
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<62> 



*flll NOR 7fl<>l^(412)fe, #7l ^15 < y^Bi(405)S^-Ei^ #^ «J #7] 



*ll6 ^1^^(406)^^^ «g^^o> NAND zl ^43Mr 



<63> 



SE^r, *fl7 NAND tIHh (413)tt , #7} *fl8 ^l^H e| (409)5.^ #^ aiJl, ^-7] 



*fl9 <ytHEK410)5.^-El^ #^ ^ -^-71 *fllO ^^411)5-^614 



^^-o> NAND ^ ^, zl ^43Hr -y-71 # 4£ ^ «1B &-$-5. 

i 

#^*Rr tb4. 



<64> 



*)]8 NAND 7)]o1e( 414 )- j ^-71 o]^ ^ (410)5.^61^1 #^ aIJl ^ #7l 



*fll0 ^1^^1(411)^^01 ai^s. oi^yj-oj- NAND *r3)*b ^ , zl 

^-7] 1- 4£ a] 3:4 y]B #^}^ *b4. 



<65> 



i£*V, ^9 NAND 7Ho]H(415)^, ^17 NAND tHI °1 S (408)^44 a]^ ^ 



#7l ^110 4 (411)^-4 4 #^ NAND 



ZL 2|4 



<66> 



^11 NAND 7flolH(416)^, ^4 aflll NOR 71101:1.(412)^44 #^ a1Jl ^ 



#7l afllO ^461(411)^-4^ #^ a]^1- <^«H- NOR ^r*3«l ^, ZL ^14 

^ ^71 # 4£ 41 -M 4^ wis ^o. s 4^ <£4. 



<67> 



SEth all 12 NOR 7JMH(417)^, #7l *fl9 "21461(410)5.^44 #^ *1JL ^ A <M 



^lio 4(411)^614 #sj a}^# ^4^4 NOR 



71 # 4£ 41S4 4^} «1h #§^Rr *>4. 
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<68> ^113 NOR 7lHm(418)^, #71 . *118 El (409)3.43 3 #3 #4 

A$ <y ^3 (410)3.43 #^ aix ^ #7i 410 (411)3.44^ #^ <y 

NOR £#-8: ^^^r n 44?>JN^ #4 # 4£ £*fl 4H &-£-3 

<69> s. 5^ 4 Q] ^Aldflofl o]*}. ^^V 2] 5. vfl<?ll 4D" 2:44(140) 

# 33B34, 44^ ^ Vt 34 W 2:44(140)<4 #44 ^44^ 

<70> ^3 PMOS ^.€4^4^(510)£r, 4^7fl^ <£4 PMOS H 314^4* 

. 44^1 PMOS ^4^3^, £44 4^ ^d^l ^-f- £44^, tH^H #43 # 

7} 44 4 #:M 4 4B ^ ^^4, MEfl^I £4^r 4#4tt 4#4(520H ^ 
^ <24^14. PMOS B« ^4 431444 ^4(520) 4^r7ll7> ^1 4 

^€ ^34, 44 ^ ^4<*l ^£7^ £5. € PMOS B^4^3^ 7fl s T<*fl ^4 

<*|, PMOS ^€4^45(510)^ 4H-$: 0 1 24^4. 

<?i> ^ *m ^« o v«.(520)^, #7l ^3 PMOS H^4^4^-(510)4 ^314 444 <3# 

A}o)o\] O^Sjo] ^T, #71 PMOS H€4^4^4 4#&4 

-f(520)£] 4«M 41 41 ^34, 4€4°*K!:4 ^#34 4°13 44 4444 

4 *i#3M: olt-4. 

<72> ^ j ?\]2 NMOS B^4^45-(530)£-, 447H4 NMOS H 31*1 ^41- i^Jl, 44 

^1 NMOS J£3N^4tt ( 444 44 4^1 #*H1 ^f- 444^, Tll^lH 443 # 
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71 # 4£ 41 -M 4 wlH St-i- '. <8 3 , #4fe ^*}fe *1^(530H ^ 

^ <£^4. ^, NMOS B$*l^Tr €€#^4 ^%^(530) 4°H, ^ 7 fl7> tg 

1 <£^€ # 4£ ^°\] ^/H-S-H £ NMOS B€*li4^ 7fl^^l 

, NMOS B^*]ii^(540)4 aH v ^°1 ^^14. 
<73> »]2 ^* o l«-(540)^, #7l *fl3 NMOS B€*l^-^(530)^ £L3l<y £44 ^# 

A>oloil <£1£4. ^, ^7] NMOS H€*l^^ *H V &4 *H Vi r(530)Sl x^J-^o] 
31 ^ ^^^1^4 4°1^ E^nlvilol^ t^SM: °1 

f-4. 

<74> i£tgc| .^ofl ^j-a} 4^4 7^t\. 

<?5> ^ sq^-ofl^ t^J- $.7$ x$ego) *fli ^71(201)^, *Hl <im £ 

^ 71^ ^^1 &4 ^12 #4^ SJ3€ 71^ ^(Vref) 

# HliE^H 7l§ 7-]%Hl ^ &o| 3. T^ofl^ 7^12 fe^l ^l('l')^ ^1^1- m 

711^(202)5. %^*}5L, 7}^ xHHl &°) 4£ ^-f^lfe *fll fe^ 

('0')^ Al ^1- ^1 7fl^(202)5 #^4. ol^ofl, ^l^(202)fe, *fll ^ 

^-7l(201)S.-^Ei ^"K^ -tlil- 7}^4<H ^7] ^A] <^ =7^ Aljr-I- ^^j-Jl, Aj- 7 ] 

« A ] ^ ajj^ =a] ^ t^ sc ](i20)S #3<5Rr *^H, *)l2 PM0S B^a]^ 5 

(205)^ TllolH #4^. #^^>JL, ^A] 2 £ ^ 4^4 4^ ^ 

1- 4£ Ajjr 7 } ^3^4. oiofl # 4*- ^ gtoi *lx\ <$ aH> ^ 

f 

A £4- 4^1, ^4 $ ^SCl(l20) ^ # 4£ ^^(130)<H]Ai ^a] ^ ^£ a] ^ 
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[^-# 1] 

7l§ ^f^JL, S>)^- 7]& 7l^AS *M 4^7fl2]>A] 

* ■ 

1- JE^fe ^3-9-5. *Rr M 
2] 

9i°)*), ^ ^^tt, 

*ll 1 #7}^. ^ 7l§ x-l^ofl ^ ^ ^ 2 ^ ^A]-S 

€ 7]^ tl^H 7}^ £fl iJM ^^o\]^ *H2 fe^ #7fl Si ^1 

3L# #?^}aL, 7l§ ^ £H *J-£ 73-foflir ^11 fe^ Al^s. # 
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#71 *lll #3.715.^-^ ^l^ofl 4s}- ^- 7l =Al 3E ^» ^ 

41 1 4R1Y-; • 

4^711^1 pmos HW^bH- PMOS HM^fe, ^ #z}7} 

^€ #^41 41 <4 H £*>5. #7] <g 2E ^1^1- <^«Hr ^fll PMOS B 

^fl^l^E^ 5-; 

' 41 1 "tl^ffe #71 4ll PMOS H^l^B-1 ^ '^H <d^5lal ( ^2 ^T^fe 

#7l ^111 ^ f^-7151 2111 <^ CJ7H1 ^T-ir 4l^Rr Till 7-l%>; 

PMOS 4^ PMOS H^l^E-1^, ^f7f 

3^ #SH1 ^Sl-H, 4MB #7l ifX\ S= ^1^1- ^^fe 412 PMOS H 
^1^*4 5-; 

411 t2-7}tt #71 *H2 PMOS B^^l^El £.efl<y ^-7H o^sqji, *H2 #7}^ 

* 

r 

^^Rr 4)2 ^#71^1 2)11 <?m #;*H ^isjo] 2fl^Kr A]2 

41 i #*>s °*i§m #x<4- 412 ^7>s <gw^ 7l^ UlH^H 41 

1 #*)-5L <3?|€ ^^41^ 412 fee) £4121 4]JL« f'^U, 7)^ 7H> 

41 £^ ^ ^Mfe ^711^1 413:1- #^?Hr 412 ^7l; 

#71 A}2 ^7}^B\ a] j:ofl r^ef 4V7I 1- nf^r 4]Jr# ^ 

SVtt 412 41 ^Pf; 

4^711^ NMOS B € *1 i £i # .V-:#sKiL, z}-z}-£) NMOS H^^l^^fe, #x}7\ ^ 

*1£)S, 41°1B ^2>^ #7l # tf£ i^IE ^IJil- ^^fe 41 1 NMOS H^^l^ti 
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ft *Kr ^ ^ ^S. 

l^-TU- 3] 

>■ 

1 #S ^ *fl2 ?HH# NAND ^^># ^*W^r *lll 

nand 7iH m; 

*fll ^ ^ #7l NAND TlMHS.-^Sl ^llt 

NOR ^tWtt *U NOR 7)HH; 

»1 2 ^Al an u] a o i- 7 | NAND 7flo]e S ^.El$] #^ Aj^s. o^^yl-o} 

NOR ^Wfe ^2 NOR 7lHB; 

NOR ^r*S*!: zz. #7l ai^o] uj] ^ alH #3*Rr 

*fl3 NOR ?1HB; 

#7l *IU NOR Tll^mS-^51 #^ Ajjr Aj- 7 j ^ 2 NOR Til ol e 5. w.Ei o] ^ A] 
J£# *a^^> NOR <3a>.§. ^si)^ *fl4 NOR ?IMm; 

#7l 41 NOR ^WHS.^^ #^ a]Jt-^ tiV^^fe afll <yt*lE^ 
#7l *)12 NOR 7llolHS.4^1^1 #^ «MsHr ^12 ^ttlEi; 
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#7] 43 NOR TlHS^Ei^ ti}^Kr *fl3 <&*\tf; 

#7l NOR TflolE^tL^cq ^ ^ a o v 7 ] NOR TflolHS-^El 9\ a] 

S# NAND <£## T^^-fe NAND 7lHH; 

*I13 ^t^E^^-E-ls] #^ a]jt^. ^^^o]- nor <2#-|- *r & ^, a ^43Mr #?1 ^ 

a] a]^o^ 53 w}*fl v)w ^o.^ ^5 NOR 7\}°]B.\ . 

^-o> NOR ^, -1 #7] ^a] <y a}^ ^ w}*fl HlH $ri!5. # 
^>^r *fl6 NOR t1)o|e ; 

#7l ^4 NOR 7lHH5,JfE|c>] #5. ^ #7l ^13 <^EiS^E|^. #^.A]-£.g. 

<y^w}-o|- NOR ^#^r *r<8^ ^, #7] ^a] a]Jto] ^ y^fl yj H 
#^o"Rr ^7 NOR 7fl°lH; 

#7] ^12 NAND 7llolH5-^-E^ a]^ ^ Aj-7] ^j) 3 <y^E^^-E^ #^ AlJ:^ 

«a^^> NAND 9j#^ ^^tt -f, n ^MSM: #71 ^Al Aljro} ^ tf^fl h|e ^ 
^.S. #^3Rr ^3 NAND 7ll^H; 

#7l ^2 ^El^E^ #^ ^ #7l ^3 ^E^^Sl A] 51 1- ^ 

NAND °i## ^r*$& ^, n #7l ^a] <^ a] ^o] ^ W |e ^j-o. 

5. ^14 NAND 7\] 
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^3 "a^^S-^B^ #^ a] 5:1- ^^wvo]- NAND ^, n ^"71 ^ 

*1 3 41 :M w 1b #3*Kr *)]5 Hand ?iHm; ^ 

^•71 ^ 1 NAND 7llolieS.^Ei^ Al^-g. «!v5l*H #7l a]^o] ojg 

1- iW^: ^ Sjs... 

l^-r^ 4] 

*ll l o]«H|ol^. a]jt ^.^| 2 NAND ^ , n 

A o v 7l # 4£ <^ &clS #i^Kr ^16 NAND TflolH; 

§ tf£ ss. 413: ^ A J-7l ^|6 NAND TflolE^E^ ^ Ajif <g^\g-o> 
NOR ^r^*m ^118 NOR TflolH; 

4. 2 # 4£ 3J£ 41 J: ^ ^-71 ^16 NAND 7flo]e^^-E^ #^ a^s. <g^^-6> 
NOR <3*>-^ *fl9 NOR TflolB; 

*fl3 1- 4£ -S— 4] 51 3? #7] *j|6 NAND 7flo]E S .w.El51 ^ljil- 
NOR 3- 14&-§r ^71 # 4£ 41 :M Ml #*fl «1H #^*Rr 

*fll0 NOR 7flolH; 

^7} a(|8 NOR 7fl<>lHS.-¥-Bl^ hi^s}^ ^5 ^^i; 

#7l *fl9 NOR TlHm^fE^ ^Jlt 46 
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#7] 410 NOR ^HB^r&l^ #^ ^Isf- .^^b *H7 

«M NAND 47 NAND 4 °] ; 

$7} 47 g.^-B] #33 ^M^Rr ^10 <ytH^; 

^> NAND <£^M: ^11 NOR TllolH; 

410 ^e^^e^ #'3 ^1^1- <^*2H- NAND ^*8^r ^, zi -$7] 

€ 4£ 3) «1H it^S. *fl7 NAND 7iH H; 

A o V ?l ^19 ^E^-^ o] #^ «1 ^7l *fll0 ^1^^.^°) 

% ^°\- NAND <£^i: ^r^tb ^, H 14?bir # 4£ ¥ ^*fl w lH 

#§j«F^r 48 NAND 4^]B.; 

#7] 47 NAND 7lH H^JfE^ A]Jr ^ Aj- 7 | ^ 10 01^3.^5] AIJ: 

1- SJ^W NAND ^ - ^ ^SM: A o v ?l f- 4£ 41 £3 ^1 «1H & 

^5. #^>b ^9 NAND 7flolH; 

■ 

#7l ^]11 NOR TflojB^B]^ #^ 4]JL ^ #7] *]]10 °Jh1e1^s] #^ 
1- ^^^> NOR <2^>-g- if, =i ^^^t-ir ^7] # 4£ 41 M 4^ ^4 wlB 

#^*>^ aflli NAND TlHB; 
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NOR ^ , =l ^&^r $7] 1- ^ ^JL^l w^fl n)s #.2.3. 
#^Kr *fll2 NOR 7|HH; ^ 

*fll0 ^ElS-Jf^ #3 AiJll- ^^^> NOR <3^# ^r^^r ^, ^ ^4&-§- #7l 1 
tf£ ^1^51 <H^- tti^fl ti]B ^113 NOR 7iHB 

# 531- ^-^^s <5>-^ Jt3 

[ 4 7 % 5] 

^7fl2] ^4 PMOS B^fl^li^l- 5L^> Ji , 7 AA$\ PM0S B^I^Itt, £ 

# <^fe ^3 PMOS B^^l^^i^-; 

^-71 ^]3 PMOS H^U-tl-^o] ^ef-y #7] ^f- S^-V-s] SJl 1 ^ ^°Hl 

■M^H 4**Hr 41 

4^7)]^ NM0S H^^l^^l- 3Lf-S]-Jl, NMOS H^l^fe-, #7}-7} 

s^tt '42 NMOS ^ 

A o v 7i m nmos ^i<ii #*>^ ^-71 ^} 2i^¥-°] A>oi^ 
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1- S^Rr ?A -i: ^ ^ 2.$ 5\S.. 
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